ABSTRACT
INTRODUCTION
Presently there has been a worldwide awareness on the use of industrial waste. In the food industry, the term "waste" is used to describe some part of the raw materials not used or rejected during the processing of the main product. In the case of fruit pulp industries, the waste concerns the "bagasse" (fruit residue) obtained during the fruit pulp extraction processing. The market of frozen fruit pulps has soared in the last decades and is being considered a great potential as the dietary habits, regarding in nature fruit consumption tend to be substituted by fruit pulp consumption, thus avoiding various pre-preparation operations (Borges et al., 1999) . The increase in fruit pulp consumption generates a greater production of bagasse that is the residue of industrialized fruits, made up of fruit skin, stone or kernel and seeds. In the seventies, Burkitt et al (1972) drew the hypothesis that a low fiber diet would play an important role in the disease-causing factors in the western countries. Since then research works on this field have showed the various benefits of a rich fiber diet for health preservation and disease prevention. Fibers are also an important ingredient in a nutritional therapy. Based on these discoveries, most professionals involved in food processing as well as those in the medical field have been emphasizing the importance of a rich fiber diet.
MATERIALS AND METHODS
In this study bagasse of red guava (Psidium guayava) and cashew (Anacardium orientale, L), obtained from the waste generated by the fruit pulp industrialization were used (Fig. 1) . Fruits harvested from January to June 2002, from the Greater Natal and rural dry area in the State of Rio Grande do Norte, Brazil provided the bagasse for this study. In the fruit industries the bagasse were stored in polyethylene bags soon after being crushed for extraction of the fruit juice and then they were stored in a industrial freezer. In the laboratory, they were kept in a freezer at -18 o C. Before using them for the drying experiments, they were thawed at room temperature. The methodology used in this work is described in the flowchart of Fig. 2 . The physico-chemical, microbiological and sensorial analysis of the natural and dehydrated bagasse were carried out. These included pH, acidity, soluble solids, proteins, lipids, fibers and ashes, according to the Analytical Standards of the Adolfo Lutz Institute (1985) , and reducing sugars and total reducers according to the DNS method. In the microbiological analysis, total coliforms and fecal coliforms were counted, and the amount of mould and yeast was evaluated based on the A.P.H.A. methodology (Speck, 1976) . The sensorial attributes of the bagasse analyzed were color, taste and flavor. The drying processes of the two types of bagasse from cashew and guava were carried out under the following conditions: temperature at 55 o and 65 o C; 1 cm thickness, and drying air speed of 3.0 m/s. Both cashew and guava natural bagasse were placed in the dryer (in perforated trays with stainless steel mesh) under quasi-stationary temperature and air speed conditions. The trays were removed from the dryer at 30 minutes interval for weighing and then they were returned to the dryer at different stages (tray 1 was placed at the lower part of the dryer, and tray two was placed above it) with the objective to evaluate the drying process. This procedure was repeated for a period sufficient for the material to attain a constant weight. The products were triturated and stored in specific packages. The sensorial analysis of the cookies was carried out by a group of 28 non trained judges. The samples with different concentrations of bagasse in their formulation were randomly distributed. The Hedonic Scale Method was used by which the following characteristics were evaluated: appearance, color, odor, taste and texture. The results were statistically analyzed using the Variance Analysis, test F, as well as a multi comparison test -Tukey Test (Teixeira et al., 1978) .
RESULTS AND DISCUSSION
The characteristics of the bagasses obtained from the fruit pulp processing showed variations not only as a function of the ripening of the fruits, but also as a function of the variety of fruits processed. In Tables 2 and 3 , the results relating to the sensorial characteristics of the guava and cashew bagasse are shown, respectively. The results of the physico-chemical analysis of the guava and cashew natural and dehydrated bagasse are shown in Tables 4 and 5 . The bagasse were collected from different lots and were homogenized to form a single lot. Natural bagasse of guava and cashew had pH values lower than 4.5, consequently they were considered acidic food products (Stumbo, 1973) . This acidity provides a greater stability thus making it difficult for the growth of microorganisms, although it does not totally avoid food deterioration by fungus or bacteria during the food processing (Senai, 2000) . The values of little high pH relating the dehydrated bagasse (Table 5) were in guava, and little less in cashew. These values corresponded to the ones obtained by Lima (2001) . The acidity (%ac. citric) found in natural bagasse of guava and cashew was higher than that found by . The natural bagasse of guava showed a higher content of soluble solids than that in the cashew bagasse. Lima (2001) found 10.66 o Brix content in the cashew bagasse, which lower than the value was obtained in this work. Concerning the guava bagasse, no data was found in the literature for comparison. A lipid content of 1.26% was observed by Lima (2001) in natural cashew. However, in this work rather lower values were observed for both types of natural bagasse. Protein contents could not be compared because of the lack of data in the literature. The values of the fibers bagasse of natural guava and cashew were 21 and 33%, respectively, thus indicating that the fruits were in a good maturation stage (Miguel, 1999) . The percentage of raw fibers in the dehydrated bagasse were usually much more higher when compared to those found in some products described in the literature. The results obtained for the coliform, mould and yeast in natural cashew and guava, and in dehydrated bagasse were negative.
The kinetic behavior of the cashew was similar to that of the guava, despite the higher drying speed used for the cashew. In both cases, a heating period was initially noted, however after 30 minutes, the rate decreased.
The results of the granulometric analysis of the dehydrated and triturated (in a multiprocessor) bagasse of cashew and guava are shown in Tables  6 and 7 , respectively. The particles retained in the sieves ranging from 65 to 100 mesh were considered as the most suitable ones to be added to the food product. The selection was based on the sensorial test since these particles were considered the best ones by the judges because they did not present any sandy feeling.
In the sensorial analysis the cookies enriched with dehydrated bagasse of guava and cashew in the concentration of 0, 5, 10 and 15% were denominated as A, B, C, and D, respectively. These were evaluated for their appearance, color, odor, flavor and texture. The results of the variance analysis showed that there were significant differences among the cookies using different concentrations of cashew and guava dehydrated bagasse.
The samples of the cookies with 0, 5 and 10% of dehydrated guava bagasse were accepted by the judges with R.A. > 70%, with the exception of attribute texture in the case of the samples containing 10% of dehydrated bagasse. The samples with 15% of the dehydrated bagasse were not accepted, since they had R.A. < 70% (Fig. 3) . The cookies having the concentrations of dehydrated bagasse of cashew were accepted (R.A. > 70%) by the judges, although the one without the addition of dehydrated bagasse have showed higher values in all the attributes (Fig. 4) . In Fig. 5 , the appearance of the cookies enriched with the dehydrated bagasse of guava and cashew is shown. 
